Characterization of rat heart plasma membrane Ca2+/Mg2+ ATPase.
The Ca2+/Mg2+ ATPase of rat heart plasma membrane was activated by millimolar concentrations of Ca2+ or Mg2+; other divalent cations also activated the enzyme but to a lesser extent. Sodium azide at high concentrations inhibited the enzyme by about 20%; oligomycin at high concentrations also inhibited the enzyme slightly. Trifluoperazine at high concentrations was found inhibitory whereas trypsin treatment had no significant influence on the enzyme. The rate of ATP hydrolysis by the Ca2+/Mg2+ ATPase decayed exponentially; the first-order rate constants were 0.14-0.18 min-1 for Ca2+ ATPase activity and 0.15-0.30 min-1 for Mg2+ ATPase at 37 degrees C. The inactivation of the enzyme depended upon the presence of ATP or other high energy nucleotides but was not due to the accumulation of products of ATP hydrolysis. Furthermore, the inactivation of the enzyme was independent of temperature below 37 degrees C. Con A when added into the incubation medium before ATP blocked the ATP-dependent inactivation; this effect was prevented by alpha-methylmannoside. In the presence of low concentrations of detergent, the rate of ATP hydrolysis was reduced while the ATP-dependent inactivation was accelerated markedly. Both Con A and glutaraldehyde decreased the susceptibility of Ca2+/Mg2+ ATPase to the detergent. These results suggest that the Ca2+/Mg2+ ATPase is an intrinsic membrane protein which may be regulated by ATP.